A novel CDC2-related protein kinase from Leishmania mexicana, LmmCRK1, is post-translationally regulated during the life cycle.
The p34CDC2 protein kinase is a key component in the regulation of the eukaryotic cell cycle. We have isolated from the protozoan parasite Leishmania mexicana mexicana a CDC2-related kinase gene (Lmmcrk1) encoding a 34-kDa protein kinase (lmmCRK1) which has 56% amino acid identity with the human CDC2 and contains a PCTAIR motif in place of the highly conserved PSTAIR box. lmmCRK1 was detected in all life cycle stages at comparable levels, yet its histone H1 kinase activity was detected in only the promastigote form, indicating that its activity is stage-regulated at a post-translational level. lmmCRK1 did not bind p13suc1 beads and Lmmcrk1 was unable to complement a fission yeast temperature-sensitive cdc2 mutant. These data suggest that Lmmcrk1 is unlikely to be the functional L. mexicana cdc2 homologue. A distinct histone H1 kinase activity that binds p13suc1 beads (SBCRK) was also detected, with activity that correlated with the division status of the developmental forms of the parasite, being present in the dividing stages of the parasite and absent in nondividing metacyclic forms. SBCRK is a candidate for the functional CDC2 homologue, but it does not react with an anti-PSTAIR monoclonal antibody on Western blots when eluted from p13suc1 beads, indicating a divergent PSTAIR box. These data suggest that a family of CDC2-related protein kinases are present in Leishmania. Some share sequence and biochemical properties with CDC2, but significant differences also exist, possibly reflecting the evolutionary distance between Leishmania and higher eukaryotes.